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SYNOPSES OF NORTH-AMERICAN INVER- 
TEBRATES. 

II. Gordiacea (Hair Worms). 

THOMAS H. MONTGOMERY, Jr. 

The hair worms have been classed by most writers as allies 
of the nematodes, based mainly on the similarity in external 
appearance and in the structure of the body muscular wall. 
The following comparison of more important structural charac- 
ters, however, shows that these two groups are only very dis- 
tantly related, if they are at all genetically connected : 

Gordiacea: Body cavity lined by a peritoneum and trans- 
versed by dorso- ventral mesenteries ; two testes in the male ; 
genital aperture in the female united with the anal aperture 
(forming a cloaca) ; the brain has a narrow dorsal and a large 
ventral commissure, from which passes caudad an unpaired 
ventral nerve (with a ganglionic thickening at its posterior 
end), no dorsal median nerve being present. 

Nematodes : Body cavity not lined by a peritoneum, and not 
transversed by mesenteries ; one testis in the male ; the genital 
aperture in the female is never united with, but always anterior 
to, the anal aperture ; the brain is a simple ring around the 
oesophagus, and from it pass caudad a dorsal and a ventral 
median nerve. 

Vejdovsky regards the Gordiacea as degenerate annelids, 
basing his view on the metameric arrangement of the ovaries, 
the structure of the body cavity, and the presence of the single 
ventral nerve. But until the embryology of the hair worms is 
better known, their affinities must remain problematical. 

The curious marine worm, Nectonema, whose structure has 
been described by H. B. Ward (Bull. Mus. Comp. Zool., XIII, 
3, 1892), has been regarded by this writer as allied to the 
Gordiacea. But while this affinity seems quite probable, it 
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cannot be considered proved until the structure of the genital 
organs of Nectonema is better known, and on this account I 
do not now include Nectonema among the Gordiacea. 

The hair worms are in the adult stage fresh-water forms, very 
long and slender, with a thick cuticle on the surface of the 
body, without external segmentation or appendages. They are 
cylindrical in form, but become flattened after the discharge 
of the genital products. The head end usually tapers to a 
point, while the form of the posterior end differs in the two 
sexes. There are certain genera of nematodes (such as Mer- 
mis and Filaria) which bear a close external resemblance to 
them, but a mature hair worm may be recognized by the follow- 
ing peculiarities : The greater portion of the body is of the 
same diameter, the posterior end is never sharply pointed, and 
the surface of the cuticle is marked by elevated areoles or 
papillae (the latter often complex in structure), or, by intersect- 
ing layers, is divided into rhombs. 

The eggs are laid in the water in the form of long strings. 
From the egg develops a minute larva, characterized by a 
proboscis armed with hooks, which swims in the water for a 
short while, then enters into an aquatic insect, usually the larva 
of a may-fly. The larval stage ends at this point, and the 
embryonal commences. After a period the still immature and 
very small worm passes into a new host, most frequently the 
imago of a coleopterous insect, in the body cavity of which 
it may complete its development. The mode by which the 
worm passes into the second host seems to be dependent 
entirely upon environmental circumstances. In such a case 
where the first host is the larva of a may-fly, and the second 
a carnivorous beetle, it has been suggested that in a season of 
drought, when the pools become dried up, the may-fly is left 
stranded, and so becomes the easy prey of a beetle, the latter 
in eating the may-fly larva thus swallowing the young hair 
worm. But very frequently immature and nearly mature hair 
worms occur in the body cavity of orthopterous insects, such 
as grasshoppers and crickets, which are purely herbivorous, and 
which would probably never consume may-fly larvae. For these 
cases two explanations occur to me by which to explain the 
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transference of the worms into herbivorous insects: (1) The 
second host, the carnivorous beetle, may die, and at its death 
the parasitic hair worm pass into a mass of decaying vegetation, 
and then be inadvertently swallowed by the cricket or grass- 
hopper ; or (2) the may-fly larva dies, and the worm after pass- 
ing out of its body is swallowed by the orthopterous insect. In 
the first case the herbivorous insect would be the tertiary, in 
the second the secondary host. Probably at least one change 
of host always occurs, but there would seem to be no fixed regu- 
larity in regard to the sequence of hosts, nor in regard to the 
species of the host, for it would seem that embryos of the same 
species of hair worm are able to grow and develop in a variety 
of hosts. From the body cavity of the final host the worm, 
now nearly mature, but with its mouth stopped by a cuticular 
plug so that it can take no further nourishment, escapes in the 
water again, there to swim about for a time, and there finally 
to deposit its egg. We have seen that the final host is usually 
a terrestrial insect ; for the worm to reach the water to lay its 
eggs there, it is necessary that its host, by a rainstorm or flood, 
become drowned in a body of water. 

Probably but a small percentage of the hair worm larvae ever 
arrives at the mature condition, since their transmission from 
host to host, and back to the water again, is so much a matter 
of environmental chance. There is opportunity for a great 
deal of study, with promise of interesting results, on the life 
history of these forms. By a wise provision of nature the 
genital products ripen prematurely, so that the individuals can 
reproduce themselves before they themselves are structurally 
adult. 

Hair worms in North America have been found in the nearly 
mature but still parasitic stage, in Orthoptera (crickets, grass- 
hoppers, Ceutophilus), in beetles (rapacious genera, such as 
Harpalus), and (rarely) in spiders and Lumbriculus. In other 
lands they have been found in other groups of insects, in snails, 
rarely in vertebrates, where their presence is probably purely 
accidental, as it certainly is in man. In the mature free state 
they occur in small ditches, small streams, sometimes springs 
(as Gordius /meatus), and large lakes. They appear to be very 
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irregular and sporadic in occurrence, so that one usually comes 
upon them accidentally. Occasionally 50 or 100 more indi- 
viduals are found forming an interlacing ball. 

As to the preservative methods, strongly penetrating fluids 
must be employed, owing to the thick cuticle encircling the 
body ; for good histological fixation it is best to use Flemming's 
fluid, after cutting the worms into short segments. 

The following key is for the species thus far described of the 
North-American continent, including Mexico ; no specimens 
are yet described from the southeastern United States, nor 
from north of the United States. We have three well-marked 
genera : Gordius Linn., Chordodes (Creplin) Mobius, and Para- 
gordius Camer. (Montg.). The females are, as a rule, more diffi- 
cult to determine than the males, and the females of Gordius 
platycephalus and G. densareolatus are often barely distinguish- 
able, while their males may be easily distinguished. This 
key enables one to readily distinguish the genus and sex, the 
species of the male individuals, and the females, except those 
of the genus Gordius, which must be determined by reference 
to more detailed descriptions. The males of Chordodes morgani 
and Gordius leidyi, and the females of G. longareolatus, G. 
aquaticus difficilis, and Chordodes puerilis are still unknown. 
Chordodes puerilis and C. morgani may eventually be found to 
be the two sexes of the same species. 

In the following literature list the papers by Montgomery 
contain full descriptions of the American species (with figures), 
as well as references to all previous writings upon them ; and 
the other papers mentioned are the chief systematic mono- 
graphs on the group : — 

1. Camerano : " Monografia dei Gordii." Accad. Reale delle 
Sci. di Torino, 1897. 

2. Montgomery : "The Gordiacea of Certain American Col- 
lections." Bull. Mus. Comp. Zoology, Harvard, Vol. XXXII, 
1898. 

3. Montgomery: Ibid., Pt. II. Proc. Cal. Aead. Sci., 3d 
Ser., Vol. I, 1898. 

4. Romer : " Beitrag zur Systematik der Gordiiden." Ab- 
handl. Senckenberg. naturforsch. Ges., Bd. XXIII. 
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5. Villot: " Monographic des Dragonneaux (Genre Gordius, 
Dujardin)." Arch. Zo'ol. gen. et exper., Vol. III. 

6. Villot: "Revision des Gordius." Aniial. Set. Nat. (7) 1. 

Key for the Determination of American Gordiacea. 1 

I. Posterior end trilobed, Paragordius varius (Leidy), $?. 
II. Posterior end bilobed, spirally enrolled (Paragordius and Gordius), $ $ . 

A. A sharp, K-shaped ridge behind the cloacal aperture. 

a. The cuticle marked with large white spots. Gordius aquaticits 

(Linn.), $. 

b. The cuticle not marked with white spots. 

1 . A parabolic line of hairs on the tail lobes. G. a. difficilis 

(Montg.), $. 

2. No line of hairs on the tale lobes. G. a. robustus (Leidy), $ . 

B. No sharp, //-shaped cuticular ridge behind the cloacal aperture. 

a. A longitudinal line of hairs on each side of the cloacal aperture. 

G. lineatus (Leidy), $. 

b. No line of hairs on each side of the cloacal aperture. 

1. Head end obliquely truncated. Paragordius varius 

(Leidy), $. 

2. Head end not obliquely truncated. 

a. Conical spicules behind the cloacal aperture. 

1. Tail lobes short, thick, nearly conical. Gordius den- 

sareolatus (Montg.), $. 

2. Tail lobes nearly cylindrical. G. longareolatus 

(Montg.), $. 

b. No conical spicules behind the cloacal aperture, tail lobes 

cylindrical. G. platycephalus (Montg.), $ . 

III. Posterior end spirally inrolled, but not lobed, narrower than the preced- 

ing portion of the body, with a depression or groove on its 
ventral surface. Chordodes, $ $ . 

A. Cuticular areoles longer than high, on and between them small 

circular pits. Chordodes occidentalis (Montg.), $. 

B. Cuticular areoles higher than long. 

a. Spines on the summits of the highest areoles (papilla;). C. 

puerilis (Montg.), $. 

b. No spines on the summits of the highest papilla;. C. morgani 

(Montg.), $. 

IV. Posterior end not spirally inrolled, not lobed, not of less diameter than 

the preceding portion of the body. Chordodes and Gordius, $ 9 • 

1 The American Naturalist will undertake to determine and return any speci- 
mens that cannot be placed in the keys, and solicits correction and criticism for 

future revision. 
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A. Posterior end not noticeably enlarged. Gordius, $??. 

a. With elevated cuticular areoles on the whole surface of the body. 

1. With paired dark stripes in the median lines. G. leidyi 

(Montg.), 9. 

2. No dark stripes in the median lines. 

a. Areoles elongated in the long axis of the body, well sep- 

arated from one another. G. longareolatus (Montg.), 9 . 

b. Areoles not elongated in the long axis of the body. 

1. Areoles closely apposed, tending to produce longitudinal 

ridges. G. liiieatus (Leidy), 9- 

2. Areoles more or less confluent, tending to produce 

transverse rows ; head usually cylindrical. G. 
densareolatus (Montg.), 9 . 

3. Areoles usually separated, interareolar groups of fine 

hairs, head usually flattened. G. platyceplialus 
(Montg.), ?. 

b. Without elevated cuticular areoles on the whole surface of the 

body. 

1. No cuticular areoles. 

a. Cuticle marked with white spots. G. aquaticus (Linn.), $ . 

b. Cuticle without white spots. G. a. robustus (Leidy), 9. 

2. Cuticular areoles at the ends of the body only. G. a. 

difficilis (Montg.), 9. 

B. Posterior end swollen, somewhat knob-shaped, slightly constricted 

off. Chordodes, 9 9- 

a. Cuticular areoles longer than high, on and between them small 

circular pits. Chordodes occidentalis (Montg.), 9- 

b. Cuticular areoles higher than long. 

1 . Spines on the summits of the highest areoles. C. fiuerilis 

(Montg.), 9. 

2. No spines on the summits of the highest areoles. C. mor- 

gani (Montg.), 9 ■ 



